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PROBLEM TO BE SOLVED: To provide a fuel cell 
system having a function for cleaning fuel gas and 
oxidizing agent gas by removing impurities such as a 
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SOLUTION: An impurity collector using a chelate agent 
or a porous stretched fluorine film is installed in a fuel 
passage and an oxidizing agent gas passage in the fuel 
cell system. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates that catalyst metallurgy group ion etc. mixes especially in a fuel cell about the fuel 
cell system containing a polyelectrolyte mold fuel cell to the fuel cell system which can be prevented 
effectively. 
[0002] 

[Description of the Prior Art] 

The fuel cell system containing the conventional polyelectrolyte mold fuel cell is carrying out the 
configuration as shown in drawing 2 . Drawing 2 is drawing showing the conventional fuel cell structure of 
a system, namely, the conventional fuel cell system — the hydrogen from material gas — it has the fuel cell 4 
connected to the lower stream of a river of the reforming machine 1 made to generate rich fuel gas, the 
transformer 2 connected to the lower stream of a river of the reforming machine 1 through piping, the 
carbon monoxide removal machine 3 connected to the lower stream of a river of a transformer 2 through 
piping, and the carbon monoxide removal machine 3 through piping. 
[0003] 

The interior of the reforming machine 1 is filled up with reforming catalyst la for advancing a reforming 
reaction. Moreover, the interior of a transformer 2 is filled up with conversion catalyst 2a for advancing a 
conversion reaction. Furthermore, the carbon monoxide removal machine 3 interior is filled up with carbon 
monoxide removal catalyst 3 a for advancing a carbon monoxide removal reaction. And fuel electrode 4a 
formed in the front face of polyelectrolyte film 4b for conveying a hydrogen ion alternatively and 
polyelectrolyte film 4b and air pole 4c are prepared in the interior of the fuel cell stack 4. Air is supplied to a 
fuel cell 4 through a humidifier 7 by supplied-air equipment 6 if needed. 
[0004] 

Below, the general configuration of the conventional polyelectrolyte mold fuel cell stack is explained. The 
fuel cell using a polyelectrolyte is making the fuel gas containing hydrogen, and the oxidant gas containing 
oxygen, such as air, react electrochemically, and makes coincidence generate power and heat. Drawing 3 is 
an outline sectional view for explaining a part of structures of the cell of a solid-state polyelectrolyte mold 
fuel cell. As shown in drawing 3 , a catalyst bed 12 is formed in both sides of the polyelectrolyte film 1 1 to 
which a hydrogen ion is conveyed alternatively with the mixture of the catalyst object which carbon powder 
is made to support the metal catalyst of a platinum system, and is acquired, and a hydrogen ion conductivity 
polyelectrolyte. 
[0005] 

As current and polyelectrolyte film 1 1, it is a chemical formula (1). : 

[0006] 

[Formula 1] 
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[0007] 

Generally the polyelectrolyte film (for example, Nafion film made from U.S. Du Pont etc.) which comes out 
and consists of perfluorocarbon sulfonic acid shown is used. And it has permeability and electronic 
conduction nature in the external surface of said catalyst bed 12, for example, the gaseous diffusion layer 13 
is formed in it with water-repellent carbon paper. This catalyst bed 12 and the gaseous diffusion layer 13 are 
doubled, and it is called an electrode 14. 
[0008] 

Next, the fuel gas and oxidant gas to supply leak outside, or around an electrode, gas-seal material and a 
gasket are arranged on both sides of the polyelectrolyte film so that two kinds of gas may not be mixed 
mutually. It unites with an electrode and the polyelectrolyte film, and this sealant and gasket are assembled 
beforehand, and call MEA(electrolyte membrane electrode zygote) 15 what combined these [ all ]. 
[0009] 

As shown in drawing 4 , the conductive separator plate 21 for fixing MEA15 mechanically is arranged on 
the outside of MEA15. Drawing 4 is an outline sectional view for explaining the structure of the cell of a 
solid-state polyelectrolyte mold fuel cell. Reactant gas is supplied to the field of an electrode and the gas 
passageway 22 for carrying away generation gas and surplus gas is formed in the part in contact with 
MEA15 of the separator plate 21 . Although a gas passageway can also be prepared apart from a separator 
plate, the method which establishes a slot in the front face of a separator plate, and forms a gas passageway 
is common. Thus, about [ 0.8V ] electromotive force can be generated with one cell by fixing MEA15 with 
the separator plate 2 1 of a pair, supplying fuel gas to the gas passageway of one side, and supplying oxidant 
gas to the gas passageway of another side. 
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[0010] 

What is obtained by fixing MEA with the separator plate of a pair is called a cell 23. However, since the 
electrical potential difference of several volts to hundreds of volts is usually needed when using a fuel cell as 
a power source, only the number which needs a cell 23 is connected with a serial in fact. At this time, a gas 
passageway 22 is formed in both sides of the both sides of a separator 21, and it is made a serial connection 
configuration by the repeat of a separator / MEA / separator / MEA. 
[0011] 

In order to supply gas to a gas passageway, it branches in the number corresponding to the number of sheets 
of the separator plate which uses piping which supplies gas, and the fixture for piping which connects the 
branching place with a direct separator-like slot is needed. An external manifold is called for the manifold of 
the type which connects this fixture directly from piping for supplying a manifold, and a call and the 
especially above fuel gas. Moreover, there is a thing of the format called the internal manifold which 
simplified structure more in this manifold. An internal manifold prepares the penetrated hole in the separator 
plate in which the gas passageway was formed, and supplies direct gas for the entrance of a gas passageway 
to it from through and this hole even to this hole at a gas passageway. 
[0012] 

The gaseous diffusion layer 101 and catalyst bed 102 which constitute the electrode of the above fuel cells 
are explained using drawing 5 . The gaseous diffusion layer 101 mainly has the following three functions. 
The first function is a function to diffuse reactant gas, in order to supply reactant gas, such as fuel gas or 
oxidant gas, to the catalyst 103 in a catalyst bed 102 at homogeneity from the gas passageway located 
outside at the pan of the gaseous diffusion layer 101. The second function is a function which discharges 
promptly the water generated by the reaction by the catalyst bed 1 02 to a gas passageway. The third function 
is a function which conducts an electron required for a reaction, or the electron generated. That is, high 
reactant gas permeability, steam permeability, and electronic conduction nature are needed for a gaseous 
diffusion layer. 
[0013] 

As a conventional general technique, in order to give gas permeability, giving a vesicular structure to the 
gaseous diffusion layer 101 is performed using conductive porosity base materials, such as the carbon 
impalpable powder and the ostomy material which have the structure structure which developed into the 
gaseous diffusion layer 101, carbon paper, and a carbon cross. Moreover, in order to give steam 
permeability, distributing the water-repellent macromolecule which makes a fluororesin representation in a 
gaseous diffusion layer etc. is performed. Furthermore, in order to give electronic conduction nature, 
constituting a gaseous diffusion layer from electronic conduction nature ingredients, such as carbon fiber 
105, a metal fiber, and carbon impalpable powder, is performed. 
[0014] 

Next, a catalyst bed 102 mainly has the following four functions. The first function is a function which 
supplies reactant gas, such as fiiel gas supplied from the gaseous diffusion layer, or oxidant gas, to the 
reaction site of a catalyst bed. The second function is a function to transmit promptly the hydrogen ion 
required for a reaction or the hydrogen ion generated on a catalyst 1 03 to an electrolyte membrane. 
Furthermore, the third function is a function which conducts an electron required for a reaction, or the 
electron generated. The fourth function is the high catalyst engine performance and its large reaction area 
for making it react promptly. That is, high reactant gas permeability, hydrogen ion permeability, electronic 
conduction nature, and the catalyst engine performance are needed for a catalyst bed. 
[0015] 

As a conventional general technique, in order to give gas penetrability, using the carbon impalpable powder 
104 and the ostomy material which have the developed structure structure, a vesicular structure is given to a 
catalyst bed 102 and constituting the gas channel 107 is performed. Moreover, in order to give hydrogen ion 
penetrability, distributing a polyelectrolyte 105 near the catalyst in a catalyst bed, and making the hydrogen 
ion network 108 form is performed. 
[0016] 

Moreover, in order to give electronic conduction nature, catalyst support 104 is used with electronic 
conduction nature ingredients, such as carbon impalpable powder and a carbon fiber, and constituting the 
electronic channel 106 is performed. Furthermore, in order to raise the catalyst engine performance, the high 
metal catalyst 103 of the labile represented by platinum is made to support on carbon impalpable powder as 
a very detailed particle whose particle size is several nm, and high-distributing the acquired catalyst object 
in a catalyst bed is performed. 
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[0017] 

[Problem(s) to be Solved by the Invention] 

In order to stabilize smoothly the generation-of-electrical-energy reaction in the electrode of the above fuel 
cells over a long period of time and to perform it, it is necessary to remove the impurity in fuel gas or air. 
So, in the conventional polyelectrolyte mold fuel cell system, a HEPA filter is used near air-suction-system 
opening, ion exchange resin is used for the cooling water network connected with a humidifier, a reforming 
machine, etc., and the device which removes the impurity of an air processing subsystem or a fuel system is 
performed. For example, the filter for reducing the impurity in air is indicated by the patent reference 1, and 
the filter using the several microns metal mesh for removing impurities, such as catalyst powder, is indicated 
by the patent reference 2 in the reforming machine. 
[0018] 

Here, aluminum 203 nickel, Ru, etc. which are a catalyst, aluminum 203 which is such support, whose 
Zn02, Ti02, MgO(s), etc. are such support, such as Pt, Pd, Rh, Ru, etc. which are noble-metals system 
catalysts, such as Cu-Zn, Fe-Cr, etc. which are a transition-metals system catalyst from dedropping and a 
transformer, Zn02, Ti02, MgO, etc. drop out of a reforming machine. Moreover, aluminum 203 which is 
the support, such as Pt, Ru, etc. which are a precious metal catalyst, Zn02, Ti02, MgO, etc. drop out of a 
carbon monoxide removal machine. Furthermore, the example using an ion-exchange unit and a particle 
filter is indicated by the patent reference 3 about the removal approach of the impurity in the system which 
uses the generation water of a fuel cell for reformed gas. 
[0019] 

However, a part of fuel gas containing a steam is Myst-like, and the metal ion from the ingredient which 
constitutes the various containers which dissolved into Myst, and piping, the metal ion which dissolved from 
the above-mentioned catalyst powder, very very small catalyst powder, etc. cannot be removed by the 
approach using the metal mesh of a conventional example like the patent reference 2 above-mentioned 
publication. That is, a Myst-like impurity is unremovable. Moreover, even if it used the ion-exchange unit 
like the patent reference 3 above-mentioned publication, it was difficult to remove a Myst-like impurity. 
[0020] 

moreover, fuel gas — hydrogen — since it is rich reducibility gas, even when corrosive small metals, such as 
stainless steel (SUS316), are used very much for a container or piping, the corrosion resistance oxide skin 
which is on the surface of stainless steel is returned, and metal ions, such as Fe, nickel, and Cr, are easy to 
be eluted. However, it was difficult to remove the metal ion contained in Myst like the case of catalyst 
powder by the above-mentioned conventional approach. Furthermore, although the impurity contained in air 
was usually removed using the HEPA filter or the charcoal filter, it was difficult the impurity to remove the 
metal ion from the container contained in the gas of the latter part of a humidifier, piping, etc. like the 
above-mentioned fuel gas. 
[0021] 

[Patent reference 1 ] 

JP,2002-216828,A 

[Patent reference 2] 

JP,11-54139,A 

[Patent reference 3] 

JP,2002-75428,A 

[0022] 

When the above-mentioned metal ion is supplied to the electrodes 109 and 110 and the polyelectrolyte film 
1 1 1 of the generation-of-electrical-energy section of a fuel cell, first, a hydrogen ion is permuted by the 
metal ion, the conduction pass of a hydrogen ion is checked in the ion exchange group of the polyelectrolyte 
105 by which coating was carried out on the surface of the catalyst, and the hydrogen ion conductivity of the 
hydrogen ion network 108 falls. Moreover, in order that the amount of hydration of the ion exchange group 
permuted by the metal ion may decrease, the water content of a polyelectrolyte 105 falls. 
[0023] 

Consequently, the water content of a nearby ion exchange group falls further, the conduction networks 108 
of a hydrogen ion decrease in number, and hydrogen ion conductivity falls. And ion resistance of an 
electrode increases and electrode voltage falls. If the amount of supply of a metal ion increases, this 
phenomenon will be produced also in the polyelectrolyte film 111, the internal resistance of a fall, i.e., a 
cell, will increase [ the hydrogen ion conductivity of the whole system of a cell ], and cell voltage will fall. 
This phenomenon is produced also in an air pole 110 also in a fuel electrode 109. 
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[0024] 

Moreover, when particles, such as the above-mentioned catalyst powder, are supplied to electrodes 109 and 
110, the opening of the gas channel 107 of the gaseous diffusion layer 101 or a catalyst bed 102 is got 
blocked, and supply of fuel gas may be checked. Consequently, the concentration polarization of fuel gas 
increases and cell voltage falls. Moreover, since catalyst support, such as aluminum 203, and Zn02, Ti02, 
MgO, is hydrophilic properties, the gas channel 1 07 to which catalyst powder adhered serves as a 
hydrophilic property, it is tended to get humidification water blocked, and the blinding by water, i.e., a 
flooding phenomenon, becomes easy to happen. 
[0025] 

Furthermore, when a fuel cell system is suspended and hydrogen gas is removed, the potential of a fuel 
electrode rises. The elution of a catalyst metal happens at this time, and contamination of a polyelectrolyte 
which was produced when it was the above-mentioned metal ion arises. Furthermore, the above-mentioned 
metal ion and the metal eluted from catalyst powder deposit on the front face of the catalyst in an electrode, 
and the problem which falls the activity area of a catalyst is also produced. 

Then, in consideration of the above troubles, this invention removes impurities, such as a catalyst and a 
metal ion, and aims at offering the polyelectrolyte mold fuel cell system equipped with the function which 
washes fuel gas and air. 
[0026] 

[Means for Solving the Problem] 

This invention relates to the fuel cell system characterized by providing at least one side of the second 
impurity collector containing the chelating agent for removing the impurity contained in the oxidant gas 
supplied to the first impurity collector and said fuel cell containing the chelating agent for removing the 
impurity contained in the fuel supplied to a polyelectrolyte mold fuel cell and said fuel cell. 
[0027] 

Moreover, it is desirable that it is at least one sort chosen from the group which said chelating agent 
becomes from ethylenediaminetetraacetic acid, the hydroxyethyl ethylenediamine triacetic acid, a 
diethylenetriamine pentaacetic acid, triethylenetetramine 6 acetic acid, nitrilotriacetic acid, a gluconic acid, 
hydroxy ethylimino 2 acetic acid, a pyrrolidine, and hydroxy ethane diphosphonic acid. 
[0028] 

Moreover, it is desirable that said impurity collector contains a porosity extension fluororesin film. 
Moreover, it is desirable that said first impurity collector and said second impurity collector are installed in 
the upstream of the inlet-port section for fuels in said fuel cell and the inlet-port section for oxidant gas, 
respectively. 
[0029] 

According to this invention which has such a configuration, impurities, such as a catalyst and a metal ion, 
are removed, it has the function which washes fuel gas and air, and it becomes possible to offer the 
polyelectrolyte mold fuel cell system which maintained high gaseous diffusion ability and hydrogen ion 
conductivity and which demonstrates the higher engine performance over a long period of time. 
[0030] 

[Embodiment of the Invention] 

This invention relates to the fuel cell system characterized by providing at least one side of the second 
impurity collector for removing the impurity contained in the oxidant gas supplied to the first impurity 
collector and said fuel cell for removing the impurity contained in the fuel supplied to a polyelectrolyte 
mold fuel cell and said fuel cell. 

The gestalt of operation of the fuel cell system concerning this invention is explained below, referring to a 
drawing. Drawing 1 is drawing showing the fuel cell structure of a system in the gestalt of operation of this 
invention. 
[0031] 

the fuel cell system concerning the gestalt of this operation — the hydrogen from material gas — with the 
reforming machine 1 made to generate rich fuel gas The transformer 2 connected to the lower stream of a 
river of the reforming machine 1 through piping, and the carbon monoxide removal machine 3 connected to 
the lower stream of a river of a transformer 2 through piping, It has the fuel cell 4 connected to the lower 
stream of a river of first impurity collector 5a connected to the lower stream of a river of the carbon 
monoxide removal machine 3 through piping, and first impurity collector 5 a through piping. 
The interior of the reforming machine 1 is filled up with reforming catalyst 1 a for advancing a reforming 
reaction. The interior of a transformer 2 is filled up with reforming catalyst 2a for advancing a conversion 
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reaction. The interior of the carbon monoxide removal machine 3 is filled up with carbon monoxide removal 

catalyst 3 a for advancing a carbon monoxide removal reaction. 

[0032] 

Fuel electrode 4a and air pole 4c which were formed in the front face of polyelectrolyte film 4b for 
conveying a hydrogen ion alternatively and polyelectrolyte film 4b are prepared in the interior of a fuel cell 
4. 

Moreover, air is supplied to the fuel cell 4 connected to the lower stream of a river of second impurity 
collector 5b connected with the humidifier 7 through the humidifier 7 if needed, and second impurity 
collector 5b by supplied-air equipment 6 through piping. 
[0033] 

A detail is explained using drawing 6 about the structure of first impurity collector 5a and second impurity 
uptake section 5b. First impurity collector 5a and second impurity uptake section 5b have the same structure 
fundamentally. Drawing 6 is an outline fragmentary sectional view for explaining the structure of an 
impurity collector. 

The fuel gas or air containing an impurity is introduced into the liquefied impurity scavenger 51 through the 
introductory tubing 53 (aeration (bubbling)), and uptake of the impurity is carried out to the impurity 
scavenger 51 . Myst occurs in the impurity scavenger 51 and an impurity may mix into Myst. Therefore, the 
vapor-liquid-separation filter 52 may be preferably installed as the further impurity uptake section, it may 
leave a Myst-like impurity in an impurity collector, and only fuel gas or air, and a steam may be made to 
discharge through a communication trunk 56. 
[0034] 

At least one sort of chelating agents chosen from the group which consists of ethylenediaminetetraacetic 

acid, the hydroxyethyl ethylenediamine triacetic acid, a diethylenetriamine pentaacetic acid, 

triethylenetetramine 6 acetic acid, nitrilotriacetic acid, a gluconic acid, hydroxy ethylimino 2 acetic acid, and 

a pyrrolidine as an impurity scavenger used for the impurity scavenger 51, for example can be used. 

A chelating agent is underwater connected with a metal ion by 1:1, and it is explained that complex ion is 

formed and a metal blockade is chemically carried out by coordinate bond. The chelating agent has the 

molecular structure of a form like the scissors of a crab in image, and as the part of the scissors wraps in a 

metal ion, it blocks. That is, the metal ion in fuel gas or air is removable with an operation of this chelating 

agent. 

[0035] 

The following are mentioned as a concrete example of representation of the above-mentioned chelating 
agent. 

As ethylenediaminetetraacetic acid (EDTA), KUREWATTO N2 by the NAGASEKEMU tex company, the 
mulberry let S2, the mulberry let AM, the mulberry let BM, LION DIZORUBIN E-39, etc. are mentioned, 
for example, and the mulberry let OH35 by the NAGASEKEMU tex company etc. is mentioned as 
hydroxyethyl ethylenediamine triacetic acid (HEDTA), for example. 

Moreover, as a diethylenetriamine pentaacetic acid (DTP A), KUREWATTO DP 80 by the NAGASEKEMU 
tex company, LION DIZORUBIN D-50, etc. are mentioned, for example, and KUREWATTO TH by the 
NAGASEKEMU tex company etc. is mentioned as triethylenetetramine 6 acetic acid (TTHA), for example. 
[0036] 

As nitrilotriacetic acid (NTA), LION DIZORUBIN A-40 etc. is mentioned, for example, and 
KUREWATTO GL by the NAGASEKEMU tex company etc. is mentioned as a gluconic acid, for example. 
Moreover, as hydroxy ethylimino 2 acetic acid (HIMDA), AKUROMA SH250 by the NAGASEKEMU tex 
company etc. is mentioned, for example, and the cage toll S-3000 by the oriental **** industrial company 
etc. is mentioned as a pyrrolidine, for example. Furthermore, as hydroxy ethane diphosphonic acid, LION 
ferry OKKUSU 115 etc. is mentioned, for example. 
[0037] 

As for the above chelating agents, it is desirable to use in the state of a water solution, and the concentration 
should just be 10 - 30 % of the weight. 

Moreover, the amount to the capacity of the chelating agent poured into the container which constitutes the 
impurity collector 5, the fuel gas of a chelating agent, or the flow rate of oxidant gas etc. is the range which 
does not spoil the effectiveness of this invention, and this contractor should just choose it suitably. 
[0038] 

As mentioned above, uptake of most of catalyst powder and support powder can be carried out into the 
impurity scavenger 5 1 of the shape of a liquid which mixed the chelating agent. However, particles, such as 
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some catalyst powder and powder of catalyst support, are mixed very much in Myst in the impurity 
scavenger 5 1 . Then, in order to carry out uptake of the above-mentioned particle, it is desirable to install the 
vapor-liquid-separation filters 52, such as a porosity extension fluorine film, as the further impurity uptake 
section. 

As a concrete example of representation of said porosity extension fluorine film, the GORE-TEX (R) 
membrane made from Gore-tex SUJAPAN etc. is mentioned, for example. Only fuel gas or air, and a steam 
can be made to penetrate, and this vapor-liquid-separation filter enables it to prevent supplying catalyst 
powder and the powder of catalyst support to the electrode of a fuel cell. 
[0039] 

The effectiveness of the above impurity collectors 5 can protect that a metal ion is supplied to the electrode 
and polyelectrolyte film of the generation-of-electrical-energy section of a fuel cell. And in the ion exchange 
group of the polyelectrolyte by which coating was carried out on the surface of the catalyst, without 
permuting a hydrogen ion and said metal ion, the conduction pass of a hydrogen ion can be held over a long 
period of time, and the hydrogen ion conductivity by the hydrogen ion network can be maintained. 
Therefore, decline in the water content of the polyelectrolyte by the permutation of a metal ion can also be 
prevented, and this can also protect the fall of hydrogen ion conductivity by the hydrogen ion network. 
Consequently, the internal resistance of a cell can be low maintained over a long period of time, and the 
endurance of a cell can be raised. 
[0040] 

Moreover, it also becomes possible to prevent that the metal eluted from catalyst powder deposits on the 
catalyst front face in an electrode, and it becomes possible [ also preventing reduction of the activity area of 
the catalyst by metal deposit ]. Therefore, the reaction area of an electrode is maintained over a long period 
of time, and the endurance of a cell improves like the case of the above-mentioned effectiveness. 
Furthermore, the blinding of the opening of the gas channel of the gaseous diffusion layer in the electrode 
by particles, such as catalyst powder, or a catalyst bed can also be prevented. Consequently, the long lasting 
ftiel cell with which the cell voltage by concentration polarization increase of fuel gas does not fall over a 
long period of time is realizable. 
[0041] 

In addition, in the fuel cell system concerning this invention, the impurity collector 5 which carried out 
uptake of the impurity for a long time, and accumulated it can be exchanged the whole impurity collector 5 
at the time of a periodical maintenance. Moreover, exchanging is possible by releasing an exhaust valve 55 
for the impurity scavenger 51 also by discharging from an exhaust port 54 and pouring in the new impurity 
scavenger 51 from a feed hopper 57. Whether exchange is performed periodically can detect and judge an 
exchange stage by the sensor 58 which measures the conductivity of an impurity scavenger etc., and this 
sensor 58 serves as a means to tell an exchange stage. 
[0042] 

Moreover, while releasing an exhaust valve 55 automatically and discharging a used impurity scavenger 

based on the detection result, a new impurity scavenger can be supplied to the impurity collector 5 by 

releasing the supply valve 58 automatically from the reservoir tank (not shown) connected to the feed 

hopper 57. In addition, the vapor-liquid-separation filter 52 is also exchangeable if needed. 

Although explained more concretely about the fuel cell system which uses an example below and is applied 

to this invention, this inventions are not those things limited to seeing. 

[0043] 

[Example] 

«example 1» 

The acetylene black (DENKI KAGAKU KOGYO K.K. DIN of make a turnip a rack, particle size of 35nm) 
which is carbon powder was mixed with the aquosity dispersion (Dl by Daikin Industries, LTD.) of 
polytetrafluoroethylene (PTFE), and the water-repellent ink which contains PTFE 20% of the weight as dry 
weight was prepared. This ink was applied and infiltrated on the carbon paper (TGPH060H by Toray 
Industries, Inc.) used as the base material of a gaseous diffusion layer, it heat-treated at 300 degrees C using 
hot air drying equipment, and the gaseous diffusion layer (about 200 micrometers) was formed. 
[0044] 

the KETCHIEN black (Ketjen Black EC made from KETCHIEN Black International --) which is carbon 
powder on the other hand The catalyst object (50 % of the weight is Pt) 66 weight section which was made 
to support Pt catalyst and was obtained on the particle size of 30nm It mixed with the perfluorocarbon- 
sulfonic-acid ionomer (5-% of the weight Nafion dispersion liquid made from U.S. Aldrich) 33 weight 
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section (macromolecule dry weight) which are hydrogen ion conduction material and a binder, the obtained 

mixture was fabricated, and the catalyst bed (10-20 micrometers) was formed. 

[0045] 

The gaseous diffusion layer and catalyst bed which were obtained as mentioned above were joined to both 
sides of the polyelectrolyte film (Nafionl 12 film of U.S. Du Pont), and the membrane electrode zygote 
(MEA) which has the structure shown in drawing 5 was produced. 

Next, the gasket plate made of rubber was joined to the periphery section of the polyelectrolyte film of MEA 
produced as mentioned above, and cooling water, fuel gas, and the manifold hole for oxidant gas circulation 
were formed. 
[0046] 

The conductive separator plate which consists of a graphite plate which has ** outside 20cmx32cmxl.3mm, 
and, on the other hand, has a gas passageway with a depth of 0.5mm and cooling water passage, and into 
which phenol resin was infiltrated was prepared. Superposition and a cell were obtained for the separator 
plate with which fuel gas passage was fabricated by the field of superposition and another side in the 
separator plate with which oxidant gas passage was fabricated by one field of MEA using these two 
separator plates. 
[0047] 

The two-piece laminating of this cell was carried out, with two separator plates which fabricated the cooling 
water way slot, as the cooling water way slot was located, it put between the MEA side, and 2 eel layer built 
cell was obtained. This pattern was repeated and the 100 eel layer built cell (stack) was produced. At this 
time, the collecting electrode plate made from stainless steel, the electric insulating plate of an electrical 
insulation material, and the end plate have been arranged in the both ends of a stack, and the whole was 
fixed to them with the conclusion rod. The bonding pressure at this time was made into 15 kg!7cm2 per area 
of a separator. Thus, the fuel cell was obtained. 
[0048] 

the fuel cell system which showed the fuel cell produced by the above approach to drawing 1 ~ 
incorporating — first impurity collector 5a for fuel gas, and second impurity collector 5b for air — it was 
alike, respectively and the 24-% of the weight solution of AKUROMA SH250 by the NAGASEKEMU tex 
company which is a 200ml hydroxy ethylimino 2 acetic-acid (HIMDA) water solution was poured in. 
Moreover, the GORE-TEX (R) membrane made from Gore-tex SUJAPAN was used for the vapor-liquid- 
separation filter 52 (refer to drawing 6 ). Thus, the fuel cell system 1 concerning the example 1 of this 
invention was produced. 
[0049] 

«example 2» 

first impurity collector 5a for fuel gas, and second impurity collector 5b for air — it was alike, respectively, 
200ml distilled water was poured in, and the fuel cell system 2 which the GORE-TEX (R) membrane made 
from Gore-tex SUJAPAN was used, and also has the completely same configuration as an example 1 was 
produced as a vapor-liquid-separation filter 52. 
[0050] 

Example of «comparison» 

The comparison fuel cell system which first impurity collector 5a for fuel gas and second impurity collector 
5b for air were not installed, and also has the completely same configuration as an example 1 was produced. 
[0051] 

[Evaluation trial] 

The air as 13 A gas and oxidant gas as material gas was supplied to each electrode, and the spark test was 
performed for cell temperature to the fuel cell systems 1 and 2 and comparison fuel cell system which were 
obtained as mentioned above on conditions (70 degrees C, fuel gas utilization factor (Uf)70%, and air 
utilization rate (Uo)40%). In addition, fuel gas and air were humidified so that it might have a dew-point (65 
degrees C and 70 degrees C), respectively. 
[0052] 

The life property of the fuel cell A in the fuel cell system 1 , the fuel cell B in the fuel cell system 2, and the 
fuel cell X in a comparison fuel cell system was shown in drawing 7 . Drawing 7 is a graph which shows the 
relation between the operating time of a fuel cell, and the electrical potential difference per cell (eel). 
In current density 300 mA/cm2, the average initial voltage of the cell contained in fuel cells A, B, and X 
was 769m V, 762mV, and 751mV, respectively. The average electrical potential differences of 2700 hours 
after were 745mV, 721mV, and 528mV, respectively. As compared with the average electrical potential 
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difference of the cell of the fuel cell X for a comparison having fallen by 223mV, the average electrical 
potential difference of the cell of the fuel cells A and B which are examples remained in the fall (24mV and 
41mV), respectively. 
[0053] 

Since impurity mixing to an electrode is suppressed compared with the comparison fuel cell X, fuel cells A 
and B are considered that the initial engine performance was maintained. However, although catalyst 
powder etc. is removable with a filter since it is the effectiveness of only a vapor-liquid-separation filter in 
the case of a fuel cell B, a metal ion is considered that the effect which penetrated the porosity extension 
fluorine film with very very small Myst arose. Therefore, it is more desirable to use a chelating agent and a 
porosity extension fluorine film for coincidence preferably. 
[0054] 

Besides the above-mentioned impurity scavenger, as hydroxyethyl ethylenediamine triacetic acid (HEDTA) 
As 5 - 100% solution of the mulberry let OH35 by the NAGASEKEMU tex company, and a 
diethylenetriamine pentaacetic acid (DTP A) As 5 - 100% solution of KUREWATTO DP 80 by the 
NAGASEKEMU tex company and 5 - 100% solution of LION DIZORUBIN D-50, and triethylenetetramine 
6 acetic acid (TTHA) As 5 - 40% solution of KUREWATTO TH by the NAGASEKEMU tex company, and 
a gluconic acid As 5 - 20% solution of KUREWATTO GL by the NAGASEKEMU tex company, and 
ethylenediaminetetraacetic acid (EDTA) 5 - 20% solution of KUREWATTO N2 by the NAGASEKEMU 
tex company, 5 - 20% solution of the mulberry let S2, As 5 - 20% solution of the mulberry let AM, 5 - 50% 
solution of the mulberry let BM and 5 - 39% solution of LION DIZORUBIN E-39, and a NITORIRO acetic 
acid (NTA) As 5 - 37% solution of LION DIZORUBIN A-40, and a pyrrolidine system Also when 5 - 60% 
solution of LION ferry OKKUSU 115 etc. was used as 5 - 20% solution of the cage toll S-3000 by the 
oriental **** industrial company, and hydroxy ethane diphosphonic acid, the same effectiveness as an 
example 1 was acquired. 
[0055] 

In addition, according to selection situations, such as a discharge of the catalyst powder from a reforming 
machine, a transformer, etc., the amount of metal specific surface area of a piping member, and a piping 
material, the upper limit of the concentration of a chelating agent water solution and a minimum influence 
that the suitable exchange stages of a chelate member differ, and do not influence the effectiveness of 
impurity removal of this invention. 
[0056] 

[Effect of the Invention] 

Since according to the fiiel cell system concerning this invention which has the above configurations 
diffusion of the catalyst, contaminant, dust, etc. to the catalyst bed and diffusion layer in a fuel cell can be 
prevented and a failure is not brought to permeability, a reliable fuel cell system with little performance 
degradation is realizable over a long period of time. 

moreover, since it can be alike to the polyelectrolyte and polyelectrolyte film of an electrode surface of a 
fuel cell, diffusion of a metal ion can be prevented and a failure is not brought to the hydrogen ion 
conduction engine performance, a reliable fuel cell system with little performance degradation can be 
offered over a long period of time. 

Furthermore, a deposit and adsorption on the catalyst front face of a metal ion kind are prevented, and a 
reliable fuel cell system with little performance degradation can be offered over a long period of time. 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the fuel cell structure of a system in the gestalt of operation of this 
invention. 

[Drawing 2] It is drawing showing the conventional fuel cell structure of a system. 

[Drawing 3] It is an outline sectional view for explaining a part of structures of the cell of a solid-state 

polyelectrolyte mold fuel cell. 

[Drawing 4] It is an outline sectional view for explaining the structure of the cell of a solid-state 
polyelectrolyte mold fuel cell. 

[Drawing 5] It is the outline sectional view showing the configuration of a cell in a detail. 

[Drawing 6] It is an outline fragmentary sectional view for explaining the structure of the impurity collector 

in this invention. 

[Drawing 7] In the example and the example of a comparison of this invention, it is the graph which shows 
the relation between the operating time of a fuel cell, and the electrical potential difference per cell (eel). 
[Description of Notations] 
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1 Reforming Machine 

1 a Reforming catalyst 2 Transformer 

2a Conversion catalyst 

3 Carbon Monoxide Removal Machine 

3 a Carbon monoxide removal catalyst 

4 Fuel Cell Stack 
4a Fuel electrode 

4b Polyelectrolyte film 
4c Air pole 

5 Impurity Collector 
5a Impurity collector 
5c Impurity collector 

6 Supplied- Air Equipment 

7 Humidifier 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1 ] 




[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 5] 
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